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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a white organic electroluminescent element having high luminous efficiency 
and improved stability. 

SOLUTION: This light emitting element comprises at least: a hole transport layer sandwiched between a positive 
electrode and a negative electrode, a light emitting layer, and a hole blocking layer on a substrate, wherein the light 
emitting layer contains an aromatic amine compound having a maximum fluorescence wavelength in a range of 400 
to 500 nm, the ionization potential of the hole transport layer is larger than that of the light emitting layer by 0.1 eV 
or more, the ionization potential, of the hole blocking layer is larger than that of the light emitting layer by 0.2 e V or 
more, and at least the light emitting layer contains a fluorochrome whose maximum fluorescent wavelength is in a 
range of 550 to 650 nm. 
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i-5 






Ar 


At* 

Mr 


Y 

T 


(ll-D 


-o 


-o 


I 


. (II-2) 




CH 3 




(H-3) 


-Q 

CH 3 


CH 3 


1 


(IM) 


-O-CH, 




1 


(II-5) 


-o 


"8 


1 


(H-6) 


-o 






(H-7) 


o 


-o-o 


1 


(II-8) 


-o 


-o 




(H-9) 


o 


-Q 


A 


(11-10) 


-o 




A 


•01-11) 


-o 


"92 


A 



[0 0 3 7] ZtLb<nik<$mL »»t?ffl^ttJ:^ 
lw*3*t6**ffi*KS* J 5 5 0-6 5 0 nmCOgSH^ifc 

t7^tyRi* (#fl?4-33 5 0 8 7^i) , 
-<y 5 KVRS# (#Hsp4-3 2 0 4 8 5 , 

(W^5-2 2 2 3 6 2M) „ DCMfeS («fHB 



BB6 3-2 6 4 6 9 2f^«) , o-^^fe*^, 

40 # (»B¥9-8 8 1 7 2^fl«) . 

>\ D C J fe^ (Chem. Funct. Dyes, P 
roc. Int. Symp. , 2nd 1 9 9 2?, 5 
3 61) , /^>FU^ K^CXIJ U>«»«36S#(f 
±E^*5tfe**»fe*^ hWWtdO.- 1-1 

[0O3 8] 6fe^7^^/hfel: H »3(£ 
a^5rfS]±^it5fc^i-. 4 0 0-5 0 0nmi:S*i 
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(wi¥5 - 1 9 8 3 7 7 , ^mmw. 

-f-?9t\*k4 % KRWtfc OKME^ - 3 2 0 4 8 6^ 
«) > *W7^y|»* 1 9 9 1 6 2^ 

<£$B) «fj&«jMf *>*lSo C*tib<0 K— h 

5^iAS»*U^ J:i54 0 0~5 0 0 nm(D«fei 

* ^a* k- tr > ^ \z <t 19 

[0 0 3 9] ±fE* K-^> h dSJS*Ji*Jw K— T'Zti 

tO#®ifi#tw(D^. K-^LfctK iStw. :E?LPJLlfcJB#ffi 
ifi§l:K-^LTt)«tP 6 1S;I5I1 3E?L*fti£«4£ 

fit, 5-300 nm 4 »* U< 1110-100 nmTfe 

[00 4 0] 5 <D±{znjEHVK±m 6 ?>tt 

e o IE?L&LthJI 6 II, 3g3^rt»ib»» LT< £>jE*L*I£ 

«^-«ra* J: < 353tJi 5 (D^fo^ffim-T h r £ ^T*# S 



fcW^ &ytm<D<<(*>fctf s r 0. 2eV 

[0 0 4 1] 

Uti o] 

R 2 R 1 




(III) 



[0 0 4 2] (St^K R» /i^LR 6 II. #-*aSS:L 

20 x\ tkirwt-, ^oyvi^ r/u^^a, 79^^ 
7/u^=/us, ry/ui, ->7yl, 7^1, t 

tK^Ss IiMftt^tt)J:v>7$ KS. 

XttGaKW-ft-^U L ttJWTt^^-r— (Ilia) . 
(Illb) Xli (IIIc) Olvf*t*^£**^-r) 
[0 0 4 3] 
m Hfci l ] 

Ar 9 



-CVAr 7 (Ilia) -O-C-Ar* (Hlb) -O.Z-Ar 10 (IIIc) 



At 1 



[0 0 4 4] (5C*K ZttS i , G e XI*S n^U>-f^ 



R 2 R 1 




R 5 R 6 



[0 0 4 6] R» 4^LR 6 II, 

7/u^=;ui, ry;H, ->7yi, 7;;l, r 



^T^-te^ (iv) -t*mt>ztiz>-m&.mt6». 

[0 0 4 5] 

Hti 2] 




R 6 R B 



S^WLT^T^Jz^^^^kTK^SXIig^S^^r 
so £JlTO«it* (IV) T^*ixSl, 2, 4-hyrv- 



(14) 



ftmW-l 1 - 3 2 9 7 3 
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[0 0 4 7] 
[ftl3] 

I 

[0 0 4 8] ^T^-te^: (v) vtrtztizxry/wt 

[0 0 4 9] 

[fbl4] 10 
Ar^ 3 Ar 15 

C = CH-Ar 12 -CH=C^ (VI) 
Ar 14 Ar« 

[0 0 5 0] (^4", Ar 12 (i, LTl^ 
fc*fcU Ar 13 ^^UAr 16 It **»icLr, 

lt, tr* (2->f;u-8-^;y/7h) (^^y 

V h W/Uh-^ 1^/7 h) T/l^~£./^ fc'* (2- 

^^-8-^;y;7h) (y^-^uy^h) tvu 

^ - r>i* N t'^ (2->f/U-8-^y!Jy7h) (/< 
7 1//7 h) T/l^ — fc** ( 2 - y ^/U- 8 

-^;!ly7h) (t^h-7xn;l.7x;7 h) T/U 

s fx (2-^f;u-8-^;y;7h) (y 

^-7i^7j:y7h) T;\s%~$Jx^ fcf* (2-y 
f/U-8-=3r;l);7h) (/>°7-7x^U7xy7 30 

h) T/u $ = fx (2-yfvu-8-*y D J 7 

h) (2, 3-v?^f^7xy7h) T/^S;-^. tr 

^ (2-^f/u-8-^yy;7» (2, 

>V7 7 h) TA^~£.Z^ t'X (2-yfvl — 8 - 
^yy;7h) (3, 4-v>^f;U7x/7 h) 

tr* (2->f;u-8-^y;7h) (3, 

5- i^y^/u^^y 7 h) T/L.^ - r> jU x tf;* (2-y 
f^-8-^;y;7h) (3, 

f/^x^M r/u £ = tr* (2-y ?vu- 8 

-^/!)/7H (2, 6-i/7x-;U7x/7h) 7 40 

/u* a n m'Ts (2-y?vi — 8-^yyy7h) 

(2, 4 , 6-hy7x^;U7x;7h) 7;U^!> 

tr* (2-yf/p-8-^yy;7h) (2, 4, 

6- hy^f^7x;7h) T/l^ t'X (2- 

^f/u-8-^;y;7h) (2, 3, e-hyy^A- 

yyy^h) (2, 3, 5, 6-fh7^f^7x;7 
h) t/i^~£.a. tr* (2->f;p-8-^;y;7 

h) (l-t7h7h) TVl^-^i^ (2-y^ 
;u-8-^yy;7h) (2-t7h7h) 7;^;-* so 
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t'X (2-^f;U-8-^yy;7h) (hiJ7x 
=-/^>y/7b) T/U^ fc'X (2-y^/W-8 

-*y y;7h) (hy7x^>-7y7 h ta^ 
tr* (2-yf/u-8-^yy;7h) (hy 

X (4, 4, -e7x^/U) ^?/7h) T/U^~£ 

jtv tr* (2, 4 -v^y ?vi*- 8 -^y y y 7 h) (tf- 

h-7x^/U7xy 7 h) T/U^ tr** (2, 

4 -v?y ?vu- 8-^;y;7h) ('<7-:7:x:~/u;7 
x/7h) T^^^tJ*. fc'x (2, 4 -v^y 8 
-^r/y/7h) (y ^-7x^7x7 7 h) T/l^ 
= fx (2, 4-^>f;u-8-^;yy7h) 

(3, 5-^f^7x/7M T/U^— $J*, fX 

(2, 4-^f/u-8-^;y;7h) (3, 5-v> 

- t e r t JV7 7 h) — *} A, fx 
(2-y ^/t — 4 -m^/U- 8 -=*-y ]) J7 V) (s*7 

-9 \sV7 V) Tz^^i^ fx (2-y ^vP- 4 - 
y h^ri/- 8-^-7 }) S 7 V) (a'7~7x^7x7 
7h) 7VUS:-£.A, fx (2-/f/u-5->7;- 

8-^;y;7h) (*vu h-^ u-y^ h) r>^~£ 

A, ¥7 (2-^f;U-6 - h!J7/Utoy^-8- 

=^yyy7h) (2-t7h7H t/u^^^a n fx 
(2-^f/b-8-=5r;yy7h) (7x;7h) #y 

fx (2-y^/i — 8-^y;7h) (t/uh 
-yi^y^h) Jf!)<}J*. fx (2-y?vu-8-^y 
yV7h) (/^7-7x^;U7x7 7h) T^y^^ f 

x (2-^f/u-8-^;yy7h) (i-t7h7 

h) #y£A x fx (2-^f^-8-^r7yy7h) 

(2-t7h7h) #y£i^ fx (2 -y ^/U- 8 - 

^/y;7h) (hy7x-/k>7/7M #y£ix, 

fx (2-^f;P-8-^y;7b) (hyx (4, 
4 ~f y777 h) ^fy *AflS53ftS*«f fett 

& 0 »t^#*L<rt, fx (2-^f;u-8-^;y; 

7h) (2-t7h7h) fc'^ (2-y 

^-/u-8-^ry x ) J7 V) (h y y ^ h) 

[0051] ttris-fls:^ (iv) -c«*?stt5raA«« 

*OA*«tLt, tr* (2-y ^/U-8-^y 7 h) 

^yyy^K) t/i^ — (2 t 4-^y^/u 

- (2, 4-^>f^-8-^ryyy7h) T/U^-^ 

a, t*^ (4-xf;u-2->f/u-8-^y yy7 

h) 7/U^!?^-/i-t^y-t^- (4-Ji^/U- 
2-^f;u-8-^yyy7h) T/U^ t*^ 
(2-^f/U-4-^ hari/=¥y y J 7 h) T/U^^^ 

yy;7h) t/w^^^a, t'^ (s-^ry-2-y 

fyu-8-^yyy7H T/u^-^a-^ -d-^y- 

tr^- (5->'7y-2-^f;u-8-^y y/7 h) 

7/U-; t*^ (5-^DP-2-^f/U-8-^r 



(15) 



WBBT 1 1 -3 2 9 7 3 
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y U/7 h) Tj\s*~$J*- ii -**y- (5- 
fc'* (2 ?vu— 5 - b !i ^ 8 - 

N-N 



t-Bu 



-^*y-t**- (2-^f^-8-^;y;7h) r 
,1^ - *?j*t*mi btiz* ffitzffi^ (v) x-mt>zti 
-51, 2, 4 - h y r < <h tj-itts 

it&m <d % sit tw ^-r o 

[0 0 5 2] 
[ftl5] 



N-N 




[0053] fflrta— (vi) 

[00 5 4] 40 
[ft 1 6 ] 



(16) 



11-329734 
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[0055] jEnmstm6<r>mmn. o. 3~i 

OOnm, jl^KliO. 5^3 0nmt'J)^ lETLPE. 
JhJB t ]E?L»fti£Ji t ra«<o*»T?gfi8;i--5 r t -5 

MKfa±S-*5::**@M£ L-C, IE7LPULJI6 tIKffi 
i^A^ tLfc^T-^a^J: < jETLPUkJi 6 w^fpjtrttiiSi- 

&ytm -eoste^ic j: i9 ^jft-r 5 3. * h u x 

[0 0 5 6] r©J:5ttfttt«:ifct»»tLm 8 
(4#P>BBg 59-194393 #^«) % 10-tKP^ 



30 

3 6 2fM) , **WTSsi'mmW («MM¥2- 
2 1 6 7 9 , ^^^y/UtT7*=yuR*ft: 

(^¥3-2 3 1 9 7 0-JH*«) , ->p— /Hg*fr 
M¥9-8 7 6 1 6^i) . 3Xli5-fcKo* 
^77/fytIi» (App 1. Phys. Let 
t . , 7 1*. 3 3 3 81, 199 7 *Z) . "O'X;*-*- 
Jls&mmW («fWI¥6 - 3 3 6 5 8 6 #^«) . 

^s^7y-/\s&mm& 79134^ 

10 JB5, 6 4 5, 9 4 8fMf) , Jyft*ft 
{ffl¥6-2 0 7 1 6 9tM) . 7xfyhoyy 
tgigft: <«fBB¥ 5-3 3 1 4 5 9 *^«) . 2 - t -7 

io-n, n ; -^>ryr^hy^y>i> 

^f;y (Phys. Stat. Sol. (a), 142 
#, 4 8 91, 1 9 9 4« . nS**ft*AKK<b-> 

5 e «^(*ai« 7 <OBtJ»tt, iifl?, 5-2 0 0 nm, » 
^KlilO-l 00 nmtfci, 
[0 0 5 7] ii8lt mT-ffeigH 7 ClT-^^At -5 

20 fa*]***-*-. n«8 t L,xm\,^bthz%m^ m^m 

[0 0 5 8] MCI, l»tti:»*JiXtt«-T-ttiS«<Offffi 
CLiF, L i 2 O^OT/^ y ^mit^^O^T/^ ]} 
30 ±JS^ny^kft«SC(75ffi*tt (0. 1-5 nm) £i?A 

(App 1. Phys. Lett. , 7 0t, 152 
W, 1 9 9 7^; IEEE Trans. Electr 
on. Devices, 4 4t, 1 2 4 51, 1997 
^ ; #B¥9 - 8 6 6 6 , |»S8 <DJB»li 

[0 0 5 9] ft. Hit l*a?a>»J6. Hi*>. J&K-hfclfi 
ffi8, tt^F-lftiSJH 7 , S«B5, lEJLMiitlJi 4 . fi§*$2 

< tt-** s aMtt^Kv^tt(OS«^BS]«c*«Wo*r 

2 &tf H 3 K** LfclfflE*JB»J*t rti»^«5S«waJHi- 
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[0 0 6 0] 
#*« 1 

T, 3S«rtOjtSffA s 2 x l 0 " 6 T o r rEJLT(-*-5* 
T*ttl£»jK^S:ffl^T»ftUfcc ( I - 

3) * ^itfifllcAtU #«<aJHH<a* 

I*. 2 0 0 — 2 6 0TC03|5H-CWJ«pUfc o SR*«F<^K2g 



10 



Sill. 8X10" 6 Torr (ft 2 . 3xl0' 4 Pa) 
X% 3Kar%K 0 . 3 n m/»"CBB¥ 8 2 n m^—fiST'S 

(ttO iOt^SS^^Sf^i (AC-l) «r 
flH^TSJ^Lfcii*), 5. 0 6 e Vtf>tt&^Lfc 0 CI 
OKK*BtSr*«9^ (jftfi 3 5 0 nm) T«tX 
fl8£Lfc*#ttft<Offi*tt4 6 5 nmT\ 

-■T-ttSD SC-2 0MJ: *9 ^aUR^WS'J^ L/c £ r 

[00 6 1] 
[^6] 



*— 6 





[eV] 


[nm] 


Tg PC] 


1-3 


5.06 


465 


93 


1-5 


5.08 


445 


88 


1-10 


5.00 


450 


146. 


I-27 


5.09 


470 


142 


I-28 


5.05 


480 


120 



[0 0 6 2] ##0U2 
jETLWHSJiOtmt LTtt, (1-3) \C<X 

*LT, JWTt-^i-4, 4' - t'* [N- (1— 
/u) -N-7^-/ur^y] t*7x-/u (H-l) 

[0 0 6 3] 
Htl 7] 



(H-1) 





(HB-1) 



[0 0 6 4] Lfctett#*«l 4: Rlttltc UX3K*K«rf^ 
#*« 3 

jE7LRi.JhJB^«*»i: LT, (1-3) 

tv TlEic^-Tb:'^ (2-yf^-8-^;yy7h) 

( h ] J 7x-/k>7 y 7 h) T/U^^lgf*: (HB- 
l) *|R»K4: Lfcte(i#*«l tra«<wLT3K3ff|«Sr so 



[0 0 6 6] r^SWKK**o-f ^-Wt^^i/^/uSrM 
JELfcJS*,. 5. 51eVe*>ofc c 

( I TO) 39J9ttBt«: 12 0 nm*BILfcfcO 

Sit /^->»ritifciTO!fi«:, 7thyia 
tt*^ J: >fy^oW/U3- 
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ofc», gIrt^)S^2XlO- 6 Torr (fa 2 . 
7xiO- 4 Pa) £JLT«-*5*t?fK*SSR h7 

[0 0 6 7] SE7HfiaiJi«-»t Lt, 4, 4' - t** 
(N — (1— *-;7^/U) t # 7x 
(H-l) tir^S iy*#*Sfc:A*U *tfifl<OHH<0 

2 7 5 — 28 OtOKltfiWLfc. 3K 
*B#0*^ftli 1. lX10- 6 Torr (*& 1 . 5X1 10 
0" 4 Pa) T\ D8*j£ff0. 3nm/9tIJ!6 0nm 

(i -io) h*m* u-c\ TKdWit^t^-r 

(D-l) ^ K-^*^6ii LT, 

[0 0 6 8] 
[ftl9] 




(D-1) 



[00 6 9] Z.(D^(Dm^t^ ( I - 1 0) 
Si* 3 2 0 — 3 3 0*C<£>t5HT\ fV-f U^<D^m^M.\^ 
2 0 0*C-C*J»Lfco DS*l*(^KSffl±l. 1 X 1 0- 6 
T o r r (tt 1 . 5 x 1 0' 4 P a ) T% h *rt»<ajR 

flSO. 2nm/»-C, Bfl±3 0nmT?fcofc 0 £ 30 

%i:*-5J:5(wUfc. «^T. jEJL&JtJi 6 <Dtt& t L 
T, fcT* (2-^f;u-8-^/i»y7h) (hy^^ 
^;\-y=7 y=7 h) ~£-Mgf£ (HB- 1 ) £r_tfS 

<0ifiSttl 8 0—19 otWttHTNEMiPLfc, DS*h#o 
JtSfttt8. 0X10- 7 Torr 1 - 1X10 - 4 P 
a) T\ US*a«0. 5nm/8?T». flgSli2 0nmf 40 

/U^-)A(D8-t KP^y y (E - 1) £ 

±fiEjETLPaih)i 6 tO±ii^ir LX JK#4:fir o fc G 
[0 0 7 0] 

Hk2 0l 
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rr^-rj < E - 1 > 

[0 0 7 1] Z<Df%<Oi#ffi<Di&Jgte3 0 0— 3 1 0^(0 

tSH-efiHWbfc. 3K»B#<o*ffilttt 8 . ox i o- 7 To 

r r OKI 1 . 1 X 1 0 - 4 P a ) T\ m&M& 0 . 3 n m 
/8>t\ JKJ¥tt2 5 nmT'fcofco ±K<WE?L«ia&Ji 4 

[Op 7 2] r^T% «^-ttiS)i7*T^»s#*firofc 
*-T-«:-SmiEJtffi*»Sillrt J: 5 9 m L 

T, »SI*fflO^^^ i Lt 2 mm«W^ h 7^f ^« 

«LX*ttWi:lRl«Jc:L"C»iart<OJtSff36S2 x i 0~ 6 
Torr (fa 2. 7X10^Pa) 
Lfc, Hi8tLT, 7^^->^ (Mg 

F 2 ) ^yyfy#-h$:ffiPt, IfilSO. 0 4 
nm/», OX 10- 6 Torr («6. 7X 

10" 4 Pa) T% 0. 5 nm<DflgJ^T^T-^i£Jl7C7}_h 

1. 2X10 - 5 Torr (ft 1 . 6X10 " 3 Pa) 
J? 4 0 nm07;U^[)^I^Mt/: 0 Ml-. 

JlSfil. 2X1 0- 5 Torr (fa 1 . 6X10 3 P 

a) r*flSJi4 o nm<Dmm^mj$.Lxmms^^j&^it 

[0 0 7 3] W^iiat, 2mmX2mmO^^X 
M0Sli2 5OmA/cm 2 OlMgt^e, 

s&spii 1 o o c d/m 2 -cofe, ss/msEii^s-m 

jK«f«Wtt^«#*. WEttl 0 0 c d/m 2 -C-OtSS: 
«-^^-Tc C I E&SffiflEffi (JIS Z 8 7 0 1) £ 
-SttXTF-to ELX^f h ^$;m5 iZTfrt. *36feli 

[0 0 7 4] 
[«7] 



so 
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Si- 7 







r^H / m 2i 

Lcux m j 

@ 250m A/cm 2 


[/ m/W] 
@100 cd/m 2 




«JE 
[V] 
@100 cd/m 2 


CIE fe£&tP 






[cd/A] 


X 


V 




d-27) 


9955 
,8480 


2.88 
1.66 


7.3 
4.8 


g 
9 


0.358 
0.317 


0.408 
0.346 




(I-3) 


3970 


0.62 


2.6 


13 


0.267 


0.287 




(1-10) 


3820 


0.81 


2.6 


10 


0.176 


0.195 




0-27} 


6890 


1.69 


4.3 


8 


0.202 


0.301 




0-3) 


6420 


1.34 


3.8 


9 


0.220 


0.359 




(1-27) 


6590 


1.51 


2.4 - 


5 


0.412 


0.514 




(1-3) 


2330 


0.26 


1.0 


12 


0.336 


0.402 




(HB-1) 


1290 


0.38 


1.5 


13 


0.345 


0.354 



[00 7 5) nmw 2 

fg^Jfco** bttWt LTM^b&ft (1-2 7) 

^^R»fls (D-2) tlfcttttJtftWURI* 
10 0 7 6] 
[ft2.l] 




(D-2) 



[0 0 7 7] lax^t^SLfc. SR^^*3teWtt* 
^- 7 \C^-t 0 E L*-^ h/u4rH6ic^-r o 3S#fel* 

»3t»^*^ h#»t UTW^k-frW (1-3) Sr. IE 
jRt LT^U l/V^ jEWffl.it JBfiijOBU¥l 5 nmcom 40 



^i/^ai-^^^RWff (D-3) £ LfctettJt: 
[0 0 7 8] 



Mb 2 2] 




(D-3) 



[0 0 7 9] *^<0363fe#ttS:*- 7 Id^i". 
IM6tH4 

[0 0 8 0] 
[*8] 
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ME. [V] 


«g [cd/m 2 ] ' 




X 


y 


8 


109 


0.363 


0.412 


10 


720 


0.358 


0.408 


14 


9955 


0.345 


0.393 



[0 0 8 1 ] #%0»4 

&%mm^mmk&m (i-io), (1-27) a 

XI (1-3) 3S*JBt- K-^L*^tef±HJifi«il 

[0 0 8 2] tfctfc^J 1 
IE?LPlJhJi4r»:tti". m^tei£JI<D|]ilIf:&4 5nma 
fcfflililllBW 2 £ Ufc. r <om*<D& 

7 tc^-To #fe»*tt»fc;h/?\ mT-*£ii£ 

tfc$fc« 2 

3) blsX. ^il^6 0nma, Y—~7i*Mb U 

trf^y/f^tyfy (d-3) Srfflt^fctettK 

[0 0 8 3] tb«g#l3 
*fe»#Ji*;* hWSfc U"C«HE{b-&* (HB-1) 4: 
fflt\ -ty u^ir^^^^^^ihv^v (D-2) £3- 
*1. 0, 0. 4li%K-^U jETUfflJhJBSrRlti' 
l^ii:U4 5nmO (E-l) Srfflt^fctttt* 

[0 0 8 4] 



t^^^^u^ (M^^OA^^e^-^ffl^ig^it^u 
urn. M^mm^m^-t^x^ 

[Hil] ^«IH83ft*^-«4rfl%Ufc«*»KH Q 

(Ho 

[194] Ao&^fecota^^ufcc i E&stmm&o 
me] *tt«2*7?*r««jH83te* : f-^e>^»3t^^^ 

[H7l ^^1 — 3^^^^^^ hRU*K— >ffe*a> 
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